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(57)Abstract 

PURPOSE: To obtain a catalyst which exhibits an excellent 
performance in copolymn., has a high activity, and produces an 
olefin polymer having a narrow mol.wt. distribution and a wide 
compsn. distribution by incorporating a specific transition metal 
compd. and a compd. capable of reacting therewith to form an ionic 
complex into the catalyst. 

CONSTITUTION: This catalyst contains a transition metal compd. 
represented by formula I [wherein M is Ti, Zr, or Hf, Cp is a 
pentasubstd. cyclopentadienyl group having at least one bulky group 
and represented by formula II (wherein R1 to R5 are each a 1-20C 
alkyl, a 6-20C aryl, a 7-20C aralkyl, or silyl); and L1 , L2, and L3 are 
each a o-bonding ligand selected form among H, a halogen, a 1-20C 
alkyl. OR6, SR6, NHR6R7, and PR6R7 (wherein R6 and R7 are each 
a 1-20C alkyl, a 6-20C aryl, or a 7-20C aralkyl)] and a compd. 
capable of reacting with the foregoing compd. or its deriv. to form 
an ionic complex. The catalyst exhibits an excellent performance in 
copolymn., has a high activity, and can give an olefin polymn having 
a narrow mol.wt. distribution and a relatively wide compsn. 
distribution. 
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raJW&SSIS-l 5^te^, L< teJlgJ&^Sg 1 3 

- 1 5 &7tm$:7K-?. g 1 -g' la^n^n*??!^, 
Apy>Sf, ^^^c i - 2 o cot;u^ju^, s*^I&2 

(07U-J^+yI. kI^7-4 Oa)7J^^7'J- 50 
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^X»)A>f^y7xy + yH ( h 'J >f-Jl/y'J^r h 
7^fJk>^ p^y^yXXJ^^x^A^^^y^ h 
^ > M J ^ i 1/ y ' J i f h 7 > J b y ^ p ^ > ^ y 
XXJ^^XyA^T^^yW 7 7*D#^y F, h'J^f 
^y'J^rh^fil/y^D^y^yixj^^x^ 
* ^y- sec-yF^vF, h'J> > g h 
? 3~ h ~s 9 a^y^yi-J^^-^A^^Jl/yy^ 
D-^+V + S/ K. FU^?^y'J^fF □ 
^>^yXXj^^X^A^?-ily7x7^y H, n- 
ZfTfrJ- F7/f Jl^yyD^y^yXxj^^XvA h 
'J^ (y-n-m75H) , n-y^U^h^*^ 
Jl/y^P^y^yXX^h'JX (y-n-7*fJ^X7 
W H) , hU^T'Jl/yU^r h7>f ;k>^P^>^y 
irj^^x-)AFU (y-n-^Jb7iF) , K 

g *^;ws/y jut- f^^^ju a^y^yxxj^^ 
x^Ah'jy; (v- n - y^u** y ^ F) , -f >7^x 

Jl/f ^X^ A h 'J ^ P 7-f 7J^l/-J^^--)A 
h^D7-f H, ^7*^^f JK>fxj^^x^A h 

X^A£^;U3Xr7AXI2/Nyx^AtCg&LfcfcC0£ 

(B) ^tbt, _tIB (A) f&TrCO^&Jgft; 
[00 15] (B) ^^tLTIi, (B-l) 

(a) i&#©j^&«fl:£tt£KfcLT-f *>tecofg# 
&f&&L?z><i (b-2) r;u^y*it 

>, (B-3) JU-f 7,^$:^^ 5 d 
(B-l) ^tLTtt, B^IS (A) tfLft<Dm&&mit 

(III). (IV) 

) » • • • (III) 

• • • (IV) 

? - 4 o cor g -^7^ + jis, e*3i&i 

- 2 0 co/\ay>g^^{t:7K^S, fcm&i - 2 Ocoy 
->;U^-^'>S, Wi^^a-f FS, XteE*3$f& 2 - 2 0 
cO'Nt-d^T^W^^tK^^^^T. G' -G' C95*> 

M' coj^4iffi) +1] co^^^^-To ) . C z 1 3 
li. ^^gf^f^co^^co^^ (pK a) ^-1 OJ^T 

(07)i^)im, &tm& 6 - 2 o cot g 7;u*;u 



* 

( 7 ) 



1 1 

I4bk3*I& 1 - 2 0 <D7 )V*)\,m, 

7 U -;wsxti7 u - ;U7;p*;i/S*^r. R 1 : 14 ir h 

fif^it, k!4 ( L * — R 1 D . (L J ) cO^fpfXffi 
&T1-3(D&&, alil£A±(Dg&. b= (kxa) 
T&£. M l 11, Jl#jm3ES?£ 1-3. 11-13. 17 

^7t^^^-r 0 ] Testis t>©*ffai:«fflt* c: t 
^tf*. ::t\ l 4 (Di^Htit 7 >^ex 

7 , *^)17 5 >, 7-'J>, y^f ^7 5 > , >*X^ 
7U75>, N - >^JU7x 'J >, y*7iXJl/75>, 
N , N-y/^^7-»J>, h'J^^JUT^>, h'JX 
^;Uy ^ >, h'J-n -y?^7^}^fJk>*7xZ 
)17^>, e'Jy>, p-ynt-N, N-y^^^y 
- 'J >, p-'hD-N, N-zs*3-)V7 — U >ft£<D 
7 ^ >m* h'Jlf^*X7^> > hU7x"J^77 

>, y7x"JUX7>{ >Ji(i:(O^X7><>i, 5 1 h 20 
7kHo?t7x>^<!:(Of^i-fiPi, £B#&x 

^cdx^xju^ 7t hzh»j;k ^>y-hu 

[0016] R 1 c£>Jl##J£ LTt4. *m. 

R 1 , R ' ' LT14. S"#D^>^>?X 

^Jly^D^y^yizjH, x^7U;>^D 
^y^yl^JH, ^>^f^y^D^>^yIZj|/ 

gtezzmi-rzcttf-czz. r' 1 oi^^Jt lti4. 

7iZjl/i, p-h'JJH, p->h + y7iZjH^; 30 
t^llf^a^T^, R' 1 (DMfrWti LTt4. 
7i-i^jb70, 7^D->TX>, 7'JJk ;* ^ U 

Tit Li f Na, K, Ag, Cu, Br, I , 1 , & 
£&miiZ>Z M 1 (Ol^^ltLTti, Mn, 

Fe, Co, Ni, Z nft££^f<5C£rt*T^£><, 

{0017] ( Z ' )' . ?Ut>*> CM' G" G 

1 • • • G ' ] K*5C*T, M 1 <Dm&&\£ ITI1B, A 

I . Si , P. As. S b ft £\ ffSKIiBRt/A 1 
7^3*tfb*l£„ G 1 . G : -G' (DmfcmtisX 40 

14. y'7J^^7S y S«h LTy/f^7 5 / S , i^X 

f^7 5;i/u'. r;n3^->s«L<i47U-;i/^** 

yltlt^h^yS, iF^yl, n-y> + yl, 
7x y* *->gfc<tf, Klt^iltLT^^^S, x^;u 

n-yntf;ug, -fy^Dt;H, n-^^M, 
-fV7fM, n-*y-^-;Ug, n - x< zj V 

xzjh, p - h u jus, ^>y*;n, 4 - t - y^;u 

7i-JH. 3. 5-y>fJl/7x'JH^i', Any 

>iM^-<h iT7 y m, mm. Bom. ^^am^- 

^^Kit*lltUp-7J^P7x-;H, 3. 5 50 
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-y7J^D7i-JH, ^>^DD7i-JH, 
3, 4, 5-h'J7J^D7iZJH, ^>^^;i/^-a 
XxXJbg, 3, 5-t*X (h'J7J^D^f^) 7x 

^^Pi'HStLT^>^^f^7>5 : t>S, MJ> 

v>g. yy^DA+yj^yf^yS, y7iXjH 

[0018] £fz. I^IE(414coy x^->-r^:^^ p K a 
1 0£XT<D7U>*7-y K&iH&XI4>* U >^T7 
HfiS^JK X&co&^:b-tt<D&tS;i£g CZ 1 ) OH, 
#0*J£ lTlj:h'J7;^O^i5'y7;;^>|[7^t> 

(CF, SO, ) , t'X (h'j7J^O^^>X^^ 

x;u) >^^7x^->, fx ( h u ^^^-Dy< ^ >x;i^ 
*x;p) ^>yjb7xt>, h'X (h'J7J^n>^> 

ywu*x;io 75 K, i§i£3i&7x*> (c i 

0« ) ' , F'j7j^Pgfi7-t> (CF, CO, ) 

\ / \ + D-7;btn7>5 1: E>7Zt> (Sb 

F i ) " , 7J^DXJ^>^7rt> (FS 

O, ) ' . ^DD7J^>i[7-ty (C 1 S 

O, ) 7J^P^JU>l!7-ty/5-7yll:7 

>^^> (FSO, /SbF s ) ' , 7i^0XJ^> 

&7X;*>/ 5 - 7 yfbfift^ (FSO, /As 

F & ) " , h'J7^tP/5'yXJ^yS[/5-77'fl: 

7>^^> (CF, SO, /SbF s ) " tz£*mtfZ> 

[0019] zcD&oumm (a) &ft<Dm&&m<\:& 

Th77x-JHih'JlfJb7y ; t-7A, 5"K^7 
iXj«MJ-n-y?Jl'7y ; e-^A 1 fF77i 
~)Um& h U >^^7 > s t - ^ A, r h77x"JHi 
fh7Xf Jlz/y^-^A, fh77xZJHi/^^ 
( h ' J - n - y^;U) T>^X^i>, ^ h ^ 7 x X JUS! 
>y;U (MJ-n-yf JP) 7 >^r ' ^ A, fh7 
? i x;USa^ ->'y^ f Jl/y7iXJl7> : exCA, ^ h ^ 
7i-«F'J7i-^ (^^;U) 7>^X^A, T" 
h 7 7I-JHK h 'J ^ ^;U7X U A, T h 7 7 I 

-^IK^fJ^'Jy-^A, fh77xZMi^y 
y;Hf'JyZ^A, f h77xZ;H^^7 c Jt. ( 2 - 5/ 

x;u) ffla^ h 'Jx^;ut>^x^a, ^-h^^y; > 

^7J^P7iXJl/) IKMJ-n-7 / ?Jl/7> ; t-^ 

A, (^>^ y-;u^-a y xx;u) aegg h u y 

x;U) gg&x h 7 - n - -77-117 ^ A, f- h ^ + 

x (^>^ yjl^-u y xx;u) iB^x h 7X7^^7 >^E 
x7a, ^h^^x (^>^ ^;u^-n 7 x - ;u) ia^^ 

>f>*JU (h'J-n-y^^) 7>^z-)A, 7* h 7 7. 
(^>^7;U^-P7xX;U) I1^7 c ^y7x-;i/7> 



* 
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>^ ? ji< * a ? x ffia&y^ur - u x^a. =r h 

(^>^7J^D7x-Jl.) lly/fJ^-'J 
X A , T h 7 4 1 X (^>^ 7)l*U 7 x XJU) fflig h 

x-;u) ffls&y^jut: u ?a, x h <^ 

7 )V*U7 xX;U) ||^>y;Hf U >?" ?A, ^ h ^ 
*X (^>^7J^D7x-Jl) mm^^)V (2-z/7 

fflK^Oy^ (2-y7;t! l Jy- f )A) . 5"h^ 
*X (^>^7J^P7i^Jb) fflHfc*3^ (4-->7 
yfcT'JvX^A) . + 7 ('O* 7 JU^-n 7 x - 

Jl) ISF^i-J^X^-^A, K (If*- 
(3. 5 - zs h U 7 )\,*u *^)\,) ;7xx;U] flffl^v?^ 
f AJ^'J-^A, t~ h77i-JHS7xDt- 1 ) 

a, x K ^ 7 x. ~)immm. tK77x-;h^mj^ 

;U, fh77x-JHif h77xr;^^7^ 'J>7 

>#>, t-n^^x (^>^^;u^-o^x-;u) *sb&:7 
R 1 * 

>A 1 - O 1 - 0-> 
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xD-feX^A, 7h7^X (^>^ 7 7 xx;u) 

ffla^ (1, 1" -^^^^^xa-fe-^A) , ^K^* 
X (^>^7;^D7x-JH flS^7^^?^7xDt 
X^ A, 7=-h^*X (^>^7J^D7i^) ffiBg 

^h^** ('O^ 7)\,*u 7 x x^> ag&'j^ 

A, h?*7. 7 MD7 xx;u) i^thU 

A t ^h^*X (^>^7J^D7x-iP) ffiB&ir:* 
77x-j^^7>{ | j>'7>^> 1 Tb?7)l*n] 

h 'J ;7;u;*Dgti£8i, h 'J :7;u*uy * > 

^i^>i^i^fifs:t^t5. CO (B- 
1) 1£ (A) fiic^COl^^Jijk^^tS^ 

^. (B-2) j£#<0 7Jl/5 /*ir-><L bTte. 

-J&:£ (V) 
[0 0 2 0 ] 
Ut4 ] 



[0021] R u li^I^l-20, ^SL< 

i - i 2 cor ;u*;ug, t 7U-JH. 

fA 1 - 0>-^ 



I 



J 3 



[ 0 0 2 3 ] Cj£*> R^R^wti, BufStf^CT^ 

x^ a ss^&it &mm2it:z>jj&&m 

)V*)\,V 7 y >H h U 7;i/^^7^5 - 9 A£ 
$ t>^7K^JS^^-&^y^^^^^^^. ft 
7 )l J ^c*} y £_ L T , Mbx >^*g1±<£> fcor- 

A) ^b^^I^ffit^T©iiL/i7>iU^;UT^5 y ^-9->. 
fisjAt^, y ^;ur;u^ y ^tr >, x^;ur;u^ y 



RXf — fRU (VI) 
[ 0 0 2 2 ] 
[ft 5] 

• ■ • (VI) 



>, n ~ y n tf y ^-^>, -f y7 p ne;i/7;^ 

y*-*>, n - y^)V7)v^ y =^-^>> -fV7 / ^^7^ 
h y ^it >, s e c - yf Jb7;^y^it>, t-y^ 1 
;ut;u^ y ^it >^<h*« 

[0024] (d) ±gg (-r ) r^ii Lfc7;u^;uz;u 

40 7J^^7^5Z^A (Wi7J^^^A) it&M&ffi 

^it^r^^r lTl^tifc^i^i7i^;b7^a y + 
y^;u-x^;ur;uH y ^-^>, y^;u 
-n-yDf;ur;u^y+tf>, y -f y ^ n 
7;^y+it>. y n y ^it>, 
/f^-^yyf^7;^/+^>, x^ju-n-yo 
tr;uy y ^-^>. x^>ii - -f v tr;ur;u s y =*■ 
it >, x^;u-n-y^;uz;ua y^it>, x^;u--r 
V7 / f^7;^ y ^-y->^if. 

so ^m^^t>itxm^x ^<kc^ src, z;u5y^it>co 
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4>-Cte* 7 )\,*)V7 / *V>&ft\zH&T$>Z>. ft 
Gf&Bi#T&Z7)\,*)\,7)\,Z-0/x*mW\s» ^1$^ 

[0 0 2 5] (B-3) ^^«JK7Kl:oHTIl # 

tc33PBi*ft:<, ^&<b£4&Tt>@#tf M&fb^Tfcj: 
*r&<b£^<*: Ltd, fflSSHb^^^x'} Afb 

T;!/5-^A^^^^^^^^b<ffl^€>ti^>o ^7^ 

^Z^Ajk^^tLTIifisjAlfb'X (2, 6-y-t- 

(1. l-t:-2-t7h + y) 7)m-0 1>*^)IU 
V^*>"} Afb^#)<h LTia^AtfJMIb^*^ 
^A, yIh^'>"7^^->»)A^i:^, 7J^Z^Aft 

Lxte&fbr ji^ x^ a, j&Yb7;u5 xry a& £ 

X (^>* 7)l*u 7 x x;U) fflBiSi, hUX (3, 5- 

tfx (Mj7;^p^^jb) yxx;io mm, mjx 
c ( 4 - ? )is-*u ;7xx;io mm, hu^^v/u 

mm, h'jx^jni, k u - n - y^juffls^, mj* 

)i) mm, h'jz (/t7j^D^jn ons, hux 

(2, 4, 6 - h U 7)l^a y xXJl-) mm, MJX 
(3, S - V7 )l*u) mm, h'JX (3, 5-b'X 

(h'j7JUo>f;i') 7x-;n. ii, tfx (^c>^ 

^;l/^"D^x XJU) 7 )l*umm, V 7 x - )17)1*U 

mm, t*x (^>^^;u^d^x ^DDffls^, v 
*3 L )U7 )i*amm, yif ;i^7 ;u^-n«i^ f ->*-n- 

y^)V7)\,-*umm, 7J^D7i-^y7^^ 
□ 8B3H, 7i^^y7J^Dl| ( ^>^7;U^-n^x 

±Sr»*^t>-&Tffl^T cfc t>. 
[ 0 0 2 6 ] #^B;3(7)m£ffi&*JMC:fctt£ (A) fefeft£j$ 
(B) ®Ll&&Lft£<D{$imm&te. (B) 
LT (B-l) {t&®*m^tz®G\Z\t.. MflKI£tttt£ 
(0ffij&>e>, ^;uitr$?s KlilO : 1-1 : 100, 
iOB*L<U2 : 1-1 : 1 0 ©«lffl^a* L < . £ 
(B-2) {b^to£fflUfc«£K Id:. MftttJi^o 
*;nt-e»* L < 12 1 : 1-1 : 100000 
0, <fc0if$KIJl : 10-1 : 1 0 0 0 0081^ 

Ub^ t HtigB (a) mm&ftt (b-3) mw&Lftt 

L < 12 1 : 0. 1- 1 : 2000, £ 9 # £ L < 12 1 :0. 
2 - 1 : 1 0 0 0. £ «b I;: # £ L < 12 1 : 0. 5 - 1 : 5 

\Z* ZL <D (B) tfitt L LT. ±15 (B-l) . (B- 
2) , (B-3) f&ft^&Tffl^Tfc . ig^lC" 
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Mi^^tfTi^Tfectl^^ (B-2) fcft 

[ 0 0 2 7 ] *f8E<OS^ffl««lC*5lr>Tia. f§ 

<E> tCfS]±£ ;tt£ SWT7x /-JUttjt 
<h*©;KXlS^±I2 (A) (B) 
flH>3C (C) ^tlT7i/- 

;H4{b£$>£;a ^5©^a*BT*5. c co 7 x y — 

10 ^(0^#^ttco^tciS^-r^7K^I^^^. l 

[ 0 0 2 8 ] d^T, *g£iancDe&l<L LTi2. #J 
AtfR", OR 14 , SR'\ NR M R M , Aay>fiR 
^. - hDl^if^^^n^). R'\ R ,s 12ek3I& 1 
- 2 0 <Dvkit*mmX'. 7;U*JH, y^7Kil^ 

1, 7'J-jH, 77;^JH^i't$)-5. 7;i^;n 

20 1, -Yvynt^Ug, n-r/^JH, -fV^JH, s 

i, *^jh. Tzsiim, f^>;h&££. 

7J^;Hchltli, #J*.tf. y^D^>^M^y^ 
w\*tsn,&U£ £. 7 »J ->>H<h LTti. 0il*.fi. 7 

n^D#^y|, -fyyD^ + yl, n - ^ h * 
yS, -fvyh + yS, sec-^h + yl, t-^h 

n-\^y^SxS^<Jf (D7;n + yl, 7x/ + yl 
UZ<D7 U -D^->g^:i: ^^tf ^> Z. <h^"C#^. NR 

75/1, >* (n-ynhr;U) 75/1, v-TV^DfcT 
^75/1, >' (n-y^;i.) 75/1, yWV^jl/ 
7 5/1, ^ (sec -y^-;U) 75/1, V ( t - 7 
75/1, y^yf Jl/7571, y^+y^7 5 
/I, yt^^75/I, y7x-^75/l, 
>y^75 /l^^f^^tf^ d <h^T^^o ^fc. AD 

40 y>^^,tLTii. avm, yymtmvf 

Z> ZL £&T£Z>. 

[ 0 0 2 9 ] (C) ^tLTfflt^n57i/-;Ht 
^tt'tlttt, KlSl-2 0^^{k7KiSTIi$ 

a' -tt^K^ft 1 - 2 0 <0^>fb**ST-e»$tl>5:7 
x/-^ttfb^^^«F®T*S. 
[0 0 3 0 ] E7x/-;Pttfb£&0>^fleW£ LTIi. 
7x/~;U; 2->fil7i/-jk 2-Ifjb7x/ 
-;U; 2-n-7 > nejl.7x/-il/; 2-^7^0^^ 
50 7 x/-Jk 2-n-7'5 : ^7x/-Jk 2-s ec- 



# 
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yfjl/7i/-^ ; 2 - t e r t - ^?Jl7i;- )l : 

3 - t e r t ;4-tert-^ 
Jl/7i;-^ ; 4-t e r t - ;if7i/-;P ; 2 

4 - 7x-^7x;-Jb ; 2. 6 - y y ^ Jl/ :7 x y — 
;U ; 2 , 6-yI^7i/-A; 2, 6-y- t e r 

t -^;P7xy-^ ; 2 , 4 - y- t e r t - y^i* 

7xy-;U;2-tert - 7^)1- 4->?Jl7iy 
-Jl^; 2-ter t- y^Jb- S-y^l^xy-JU ; 
2-t e r t-y^;U-6-^^;U^x/-;i/; 2-n 

- FfyJl'- 4->^JP^x/-;U; 4 - n - H > ;U 

- 2 - y ^JU^x ; 2, 6-y"7i-Jl/7i/- 
;U ; 2 , 6 - v- t e r t - ^JU- 4 - * ^ )l 7 jl S 

- JU ; 2, 6-y-t e r t 4 - x?Jb7x 
S'—)V;2. 4. 6-h'J-ter t-^Jl/71;- 

; 2 . 2' -y t:X (4->^;b-6-ter 

t-^Jb7i/-il/) ; 2, 2' -y^U>t*X (4 

t-7 / ?^7i7-Jl/) ; 4 , 
4 * -y^U>b*X (2, 6-v-ter t -y^;U^ 
x / ; 4, 4 * - 'J > b*X (6 - t e r t 

-yf^-m-^l/y-^) ; 4, 4' -^^fc'X (6 

- t e r t - 77-)l-m - V — ; a - -f y h — 
)V ; ; 2 - :7;i^ D 7 x y - ;U ; 3-7 
;U ;t □ 7 x y — )l \ 4 - y )\s*U7 J — )l 2 , 4 - 
y7il/tD7x/-ik 2, 5-y7J^D7i;- 
;U ; 2 , 6 - D 7 x y — ;U ; 2-^h + y7i 
/ ; 3-yh + >^x J — )l ; 4-^h^y7i/ 

- ;b ; 2 , 6-v-ter t - - 4- /h + ->7 
x y — )V ; N , N-y7f^-3-75/7i;-;i/; 
N, N-yIfJl/-3-7Sy7x;-ikN, N - v 

- n - zf^ji- 3-75; ^ x y - ; 2 , 6 - V- t 
e r t - 4 - v y ^ ;u y a y 7 x y — ;u ; 2 - 

-hD7i;-^; 3-rhD7i7-Jb; 4-'hD 
7i7-Jl ; 2--hD-4-y^;U7xy-;U; 3- 

- h d - 4 - y y jl y —)i ; 4--hn-3-y^ 
;i/ 7 x y — ;u ; 5-->d-2 - y ^ju 7 x y — ;u ; # 
^n — ;u ; uyjk> y ; t K n * y > ; 3 - y 

Ttf -y D - ; 4-y^;U^J^n-;U; 4 - t e r t - 7 

^)ljl^n—)V ; 2 - y ^;Hx\/;u-> y -ju ; 5 - y^ 
;n/^;k> y -;u ; y hHn + />; ten-y 

f^th'D^/y; 2, 5 - V- t e r t - h H 

□ * y > ; 1, 2-ykFP*yt7^l/> ; 1 , 4 - 
ytFD + yt7^l/>; 1 , 5 - y k H P ^ y t 7 ^ 
U > ; 1 , 6-ytHP + yt7^l/>; 1, 7-yk 
Ho4 : yt7^l/>; 2, 3-y't FD + yt7^l/ 
> ; 2 , 7-yt h'D^->t7^l/> ; eD^p-il, ; 
7DD^y/-Jh 1 , 2, 4-h»JtFP + y^> 
if > ; ^^-tft Fp^ >izf >&<h*7^#tf <E>*-i£. C 

ne>co^xy-;uf4fb^^ti. tnfn^aiT'fflv^Tt) 



# 

10 ) 8 - 2 5 3 5 2 1 

18 

[0031] :o (O ^5}(07iy-JH4fl:^#)ii, 
miie (b-2) ^5^07;^ y *t*->£»*£i*-Tfflt> 

y x ; -)\,&<t& (b-2) e&tfoy^y 
(y jus - A&g) ;ui£7^o. 001-0.8© 

0 0 1 *^T^fii4OrS]±^^^^^T^0. £fcO. 

ft±<D®^6, cfcOff* LO^^itl^O. 0 1-0. 6(0® 
10 *HC0. 0 5 -0. 5 tf>S6B#£?j§T & 3 

[ 0 0 3 2 ] *ftm<Dm&mtemtz&\,*T\** fstt^fa 

±3-t*SB«T. £ fclc^RtCJEi; (D) fi£^(hlTt 
«7;l/a^*A<t^4fc£^Tfc«fcC>. CO (D) 

©w«7;ua = *Mt£«£ lt«, -as**: (vm 

R", Al J,., - - • (VII) 

R } '\t&km& 1 - 1 o<Dy)i^r)im. j te*m 
m*. 1 - 2 0 ©7^3 + ->s, ^1^6-20 
coy g ->iusxii/\Dy>p^^^b, vtei-3cog 

20 a; (vmr^£n£fb^&cDji##!£ lt«, MJ^f 

^ 7 5 ^ ^ A , h »J Xr^7;^-'y A, h U -f V :/ 

De;i/7J^r^A, hu-f yy?^7j^x^A, ^ 

^f^7J^-^A^PUF, ylf^7;^ X£ A^ 
P'JF, ^fJl/7J^Z-)Ay^D'J F, X^^7J^ 
X^Ay^P'J y/^^7i^Z')A7J^ l JF I 

yyf^7J^Z^At FUF, yXf^7 )l> =i - 
DAtF'JH, X?jl,7;^x»)AtX^^P'J 

flH>T*>J;<, z:S^±^^&^^Tffl^T t>,fcn. stria 

30 (a) tem&ftt (D) &m/£#<h<D^/si«j£te, 
ete&£«>ffi*>6, ^;n£-c*r£ L< 1 : 1-1 : 1 

0,000, £ 9#i; L < 1 : 5 - 1 : 2, 0 0 0 . £ «E> 
\Zft$iL<Wl : 10-1 :1,000 OlSS^Ii* L 
K (D) «Jftric^«:fflt^ C <h(C<fc 0 . S^^J^^ 

^<h^r^7;u5-^A<b^^^*iS:^^-&^«!:t><c, m 
[ 0 0 3 3 ] *fgiBi;:*n>Ttt. M«»©*fi:< tfe 

*ti&ftomm&&Rzf&mmft<D\,*-rnt>m^z> z. t 

ii. S iO, . A 1 , O, . MgO. ZrO: , TiO 
i , Fe r O, , B: Oi , CaO, ZnO, BaO, 

•ty^V, 7iHF. tfy7.y ? <i A? — 6 

ns. cti^o^Tii. ^:SiO: , Ai, o, 

50 m^^, BSKtt^if^^^LT'bJ:^. 
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[ 0 0 3 4 ] -tmUft<D&&£ IT. MgC 

1, . Mg (OC, H s ), U£V>^>f* is<y l*it£$»U 

::t, r w \*&m& i - 2 o (07;^;H, ^i^i 

-20 07il/3 + ySXI^fS 6-2 OCDTU-JU 
X' \*/\ay>&TX\*&m& 1 - 2 0 <D7)l*)\, 
xl*0-2. yl*0-2TD. *>^>x + y = 
2T£>£. &R ,T &tf&X' li^n^ni^ — Tt) J: < . 

[ 0 0 3 5] tia^iixn #ux?u>, 

#U^DtrU>, @^^UX5 L U>, *»J7'JU-hft 

*%^lC^^Tffi^^tl^fi^<hbTli. MgC 
1, , MgCI (OC, Hi) . Mg (OC: HJ, . 
SiO, , A 1 i O, L^. £fc*e#<7>iH* 

1 - 3 0 0 u m, i?^l<«10-2 0 0 ym. £ 9 # 
£ L < 2 0 — 1 0 0 urn-eft*. SS^S^ilft 

L. figWt^il^l'Oa^fi 

fe^colt^®m«. ii«r 1 - 1 0 0 0 m 1 / 
g. # * b < \t 5 0 - 5 0 0 m 1 /g, *ffl 71 ^ ft 31 
0. 1 - 5 c m* / g , L < HO. 3 - 3 c m 3 /gt 

®*8Rtf*ffl7L^te, #J*_tfB E T&tcfto T&3t£*a 

6 0t, » 3 0 9 ^-y ( 1 9 8 3« #M) . $ £ 

\z. lEfiftii, ia 150-iooot. ifSKii 

2 0 0 - 8 0 0tTMLTffil^:i:^IIU\ 

[0036] m*t&»<o&tL< £ h-mzmtzte&izm 

(A) te&f&ft&Zf (B) 8t&*£#<ZV> 
#£L<ti (A) (B) 

(A) (B) /£#tD^ft< 

(A) (B) ^©^^^tt-^ti^t^ 

7? (A) (B) &Lft<D'pte< 

<3>*S#£ (A) &LftRZf/Xl* (B) f£#<h*T 

© (A) (B) 
(B) fc#Xli (A) &Lft£m>Gt 
2>?3&. <5> (A) fi£#<h (B) f&ftt <D&mKfLs®*lB 
^t^^-r^^fe. © (A) &Lft£ (B) 
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(C) e©7i;-JHtft#«lStf/Xli (D) f£5> 
WWi7J^-')Af^i^M-r^ :Htt^). 
[ 0 0 3 7 ] Z<D&o\ZLTm*>t\fzf&l&\$* ^of^ 

iJHKiSOTte, (A) tfLKRZf (B) /&#CD'>&< <h t> 

i^fijc^^Ct^-CtS, (A) 
10 (B) fi£#<D4>&< £ *>-*£&&£ £ fcK&mc J: 0 
BtsS (C) ^(07x/-iHt{t^ (D) fifcttcoW 

>^E-20kg/cm' GiDAT. - 2 0- 2 0 0 

itZ>Jj&*m^Z>Z£tf-V£2>. 
[ 0 0 3 8 ] ^fg^lK&HTti. m&it^V} (B - 1 ) 

f&ft£mfc£(ommm^te. msitT#£L <« 1 : 5 

-1 : 10000. £ 9 # £ L < 1 : 10-1 : 50 
0tf4©^S*L<, (B-2) fi£#£fi#£<D<£^ 
20 MEtfC*?* L < 13: 1 : 0. 5 - 1 : 1000. 

£9£?£L<121 : 1-1 : 50tt^©^IJl< 4 
<B-3) f£#<tJS#<h<Z)&ffii!!^te. MSitTtfSL 
< I* 1 : 5 -1 : 10000. iO^SKIil : 10 
-1 : 5OOi1-50^i^t^. (B) tl 

tr«KlSig^LTffll^*^lt & (B) J£#£JS 

(a) ^»ta#i:o^ffls«i^tt- mmit 

T . # £ L < li 1 : 5-1 : 10000. 0 £ L < 
ttl : 1 0 - 1 : 5 0 0 £-TZ>(D&m£. t^. 
30 [0 0 3 9 ] i (B) ^ ( (B-l) (B- 

2) (b-3) £&&£ <Dmmm&. x 

ia (a) &ft£tefr£<ommm j £&±.&mm*:i&&L-rz> 
£, fis&tfi&T? *££&$>*. c(D£o izLxmrnz 
ntz*&m<Dm&mtem<D¥-xiftmz. 31^2-200 

urn. ^Sb<iil 0-1 50Mm. *£tc#£ L < Ji 2 
O-lOO/^mT&O. it^®lgli. 1^2 0-1 0 0 
0m 1 /g. » ^ U < tt5 0 - 5 0 0 m : /gt^§. 

2 am*«IT&*i:S^«c + coa»^ii**r 
5:d:^0, 2 0 0 Mm^@A^)tI^^^(Oa^^ 
40 ^^ii^-r^> - <h^^^>. it^®IS^2 0m 2 /g*i^ 
T**iffittWtSCt*<*0, 1 0 0 0 m : /g 

*»^<otti««ci3^'T. i o o g *<Dm&&m 

Mil. 1^0.05-1 Og. $#iC0. l-2gt^^:<h 
[ 0 0 4 0 ] *5£W<D*U7 4 >%m&&<Dm&jj&iz 

so i5^T^. mm<D±v\zLTmmLtzme>mMi&<DW& 



( 

21 

<. x^U> ; yneu> ; y^>- 1 ; 

y->- 1 ; A^-fe >- 1 ; *\:/5r > - 1 ;*^x>- 
1 ; y*>- 1 ; ^ir>- 1 ; 4 - 7 x'J^f > - 
1 ; 6 - 7 jl~)Is\*1z> - 1 ; 3-^f;^r>- 
1 ; 4 - ^^;l/^>^>- 1 ; 3 - ^ ^JU^ >x > - 
1 ; 3 ->3 1 ;i''\*-tr >- 1 ; 4-^^;U^^-t>- 
1 ; 5 - *^)ls\*iZ>- 1 ; 3, 3 - ^;U-<>^ 

> - 1 ; 3, 4 - zS * ^ll^O^y - 1 ; 4, 4 - 
^;l/^>^> - 1 ; 3, 5. 5 - h 'J *^JI/^\*-tr >- 
1 ; tfx;l^>£ n^3r-V->U£<D a -*U7 4 >. 's* 

KD^D^> ;7Ji/taifl/>; 1, 1 -5;:7;^;* 
□X^^'>; 3-7J^D7'P / <>; MJ7J^nxf 
U > ; 3 , 4 DDyf>- lfc£©nny>fi!fc 

7>f>isi:^^Tt), ±&*uy * 

'\*ir> ; / )ltf)V*> : 5 - / )IX)1*> ; 5 

5, 6 -y^^y ;U#;i/*> ; \ - *9)V / 

> ; 7 - ; 5. 5. 6-h'J^^;U 
/ )l&)],*> ; 5-7xX;U/;U#,lU*>; 5 - ^ >s; 
;py^#^*>fe£**#tf 5*u il^ytU7^ 

l/TIi, 0y*_tf 5 -X^U ^V/JWtf ;U*> ; 5 - tf X 

x>^<5f^^tf ^n^>o 

[ 0 0 4 2 ] i^Sytl/70HtLTIt 

n, ^^fiytU7><>li:LTIl ^JAtf, 1, 
4-^^ityi>;4-/fJl/-l, 4 - ^\ it ~>' x 

> ; 5 - ^ - 1 , 4-^\^+h^X>; 5 - * ;U - 
1, 4 isX->t&E<D 1 , 4-vI>j|. 1 , 5 
- 'N * it X > ; 3-^^;U-l, 5 - 'x * it ->* X > ; 
3-X^^-l, 5-^\^1tyx>;3, 4-ix^^;U 
-1, 5 - * it X > ; l, 5-^7 , ^yX>; 5 - 

5 -'\7 r ^> ? X> ; 6 - 1 , 5- 

<\-J9 v?X > ; 1 , 5-3T**yX>;5-*^;U- 
1. 5 ^ f/X> ; 6 - ^^;U- 1 , 5-3f^^v 
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X > £ CO 1 , 5 - ;/ X > ^ > 1. 6-:*£^> ? X> ; 
6 1 , 6-t^^yl>; 7 - ;* 1 . 

6-^^^yX> ; 7-X^;U-l, 6-^^^i^X 
>;1. 6-ytyX> ; 7 - * ^ ;W - 1 , 6 - / ^- >' 
X > ; 4 - ^ 1 , 6-;tyX>^d:(Dl, 6- 

->*X>3L 1, 7 -^^^yl> ; 3 1 , 7 

-*£*>?X> ; 3 - X^Jl, - 1 , 7-7r^^'>*X>; 
3, 4 - ^ - 1 , 7-t^^yX>; 3, b ~ is 
* 9- )l - 1 . 7 - * 2 9 is X > ; 1 , 7 - J j~ is X > ; 
10 8-^^JU-l r 7 - / i--j3L>fc£<D 1 , 7-yX> 
$ Sfctt 1 . 1 1 - Ff^yX/ ; 1 , 13-fh 

[ 0 0 4 3] 2t>fC, 5?fjKezJMk^«ltLttt. M 

> ; p - t - ^^JU^^ U > ; p-7xZJUfl/>^ 

<h*or ;i/^;uxi^T u— ^x^u>«. p-^h^^>>^ 

^Uyim-^h + yXfl/y; p-xh + yXf 1/ 
>; p-n-7 , D^+yXtl/>; p-n-7*h+y7 
20 ^U>7i^0DTJUn^->X^U>^, p-^DDXtl/ 

ay >4tX9 U p-h'jy^^y'JJV^f l/>; 

m-h'J *9)Vis u U >; o-h'J ^ u ;u 

X^U>; p-y^^;U7a:X>il/v'JJUX^U>; p- 
^ ^ )l it y x x )l is U ;u x U > ; p-h'J7xxjl/y 

JMf U>i, p-> r ^^^^DD>'U;UX^ 1 U>;p 
-y^iby^DPy'JJM?y> ; p - h U ^ o □ -> U 
Jl/Xfl/y^i'OAPyy^ty'J^Xfl/y^, p - 
30 (2-7*0^-^) X^- U > ; m- (2-7'D^Xjl/) 
l/> ; p- (3 - y^-x;b) X^l/> ; m- ( 3 ~ 
y^x;U) X^U>; o- (3 - y^xJU) U > ; 
p- (3-7*fx;l/) - a-^^;i/X^U>/j:t*c7)T;u 
^rxj^f y>i, $ bi:H4 - t*x;u t*7xx;u ; 3 

- f-Jk'7i-^ ; 2 - t'X^t'7 x'Jb^t' (Db'X 

Jl/t'7ixjm, l- (4-t'xji/7xxji<) -fy^u 

> ; 2 - (3-k*r^7i-Jl) ±7 * U >t±E(D t:X 
^7x-Jbt7^1/>i ; 1- (4 - t'"Jl7iX^) 
T>h^-fe>;2 - ( 4 - t'x;u v x x jU) y>h^ir 

40 >^i'(?)exjl/7xxjl/7>h7t>i, l- ( 4 - t' 
~)17 xx;i/) 7it>Fl/> ; 2 - (4 - h* x ;u 7 x 
x;U) 7xt>hl/>^i*(Dt'XJl,7xXJl/7xt>h 
U>m. 1 - ( 4 - t'XJl7iXJl/) fcTU> ; 2 - (4 
-t-jb7ixjb) ^ 1/ > & <h* (D t: x ? x x ;U U > 
^/jif^^if ^> c ^:tc, ^gaiaxxx;u^ 

50 ^A, 6-A'l/D7^^A/<£t'^, X^+yFiibT 
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[0 0 4 4] fit, *5Zm\Zl5tfZ>m£?j&lZ-Z>^T 

\z&\zmm\ztsi< . ^tf*^ n-m^fe, iis^M 
v ^ > ^ > , ^*u->, ^y^>. *^>, y^>. 

;UX>, *->l/>, x^;i^>i?>&£a<#n;f £tt£. 

1^0 - 3 5 0t, ffiL<li2 0- 2 5 0t(D 

0-150 kg/cm 1 G. L < \t 0 - 1 0 

0 kg/cm 1 GOiiTl^n^). CO^^ClTibnfc 
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[ 0 0 4 5 ] 

imm&n &iz. *Rw&mmwizj: o £ ^kpu < ia 
i 

&LAccO*>, hJH> 3 9 0 5'J'J7HI/, l-sT^y- 
> 1 0 5 u U y h;u, &ii&fiJc# (B) t ltx^;utju 
= y^it>i ^ut^ <jfcv-7^/-*t§3o^£ 9 ox: 

(A) d:Un-y?jlTh^f;k>^n^>^yl 
-J^^-^Ah'J/h + y Hlv-f^Dt;^, d co 

X5 L l/>^iET8kg/cm ! Gl:/ < t§i^(:I 

3 g T$> 0 . fcfc&fStete 90kg/g-Tit*oL 
20 [ 0 0 4 6 ] 2 Rtf it£fc#J.l 

1 Ic&^T. Ml&&Lft (A) <h LTfH 1 ^HC^t- 

[ 0 0 4 7 ] 
[^ 1 ] 





ft* tt tfc # (A) 


S ft 
(kg/s-Ti) 






9 0 


2 


n - *T f- ;U t- Hyf ^->^d^V^ y J. il/ 


I 9 0 


itffcff] 1 


h U / h * J/ K 


5 8 



[ 0 0 4 8] mMW3RZf&^M 1 

>10S'JU-;h;k (B) iLT^^Jbr^ 



7i7-M 1 5 »J*;bRtftt&fi&# (A) ilt^2 
^ic^-T t>co 1 v-f * d^;l,£, ccoKIJ^TfiuA. 

[ 0 0 4 9 ] 
[*2] 



m 2 * 




& & ft ( A > 


ft ft 
(kg/g-TO 


£16 99 3 


n-^^'A'-r- K 3 *f* •> £ a K > ^ -^ji^/V 


3 8 9 


1 
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[ 0 0 5 0 ] Il^R^2^^b^^<6cte>^ H5£ 
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